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^ (57) Abstract: Glucopyranosyloxybenzylbcnzcnc derivatives of the general formula (I) and salts thereof, which exhibit excellent 

O human SGLT2 inhibiting activity and are useful as preventive or therapeutic drugs for diabetes, obesity and'so on; and intermediates 

Ofor the preparation of the derivatives wherein R 1 is hydrogen or hydroxylated lower alkyl; R J is lower alkyl, lower alkoxy, lower 
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mm 



5 

10 

20 ffl<&0B«#*s$*i/^5 o 

TV^ (J. Clin. Invest., Vol. 79, pp. 1510-15 
1 5 (1 9 8 7)), IfBl^jfi&SaWOS 1»SGLT2 h V 

25 •>^ft#tt^'/l'3-^^2) ##£U £tf>SGLT2##i*ft:3i63;h 

tz.m<Dnv%mz±k lth^ltv^^ t&n&ztix^z (j. ci in. 

Invest., Vol. 93, pp. 397-404 (1994)), *rft&, 
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t h S G L T 2 £Pfi*-T5 C i: <fc "9 WiWiiliyftlSwSa^&WflJ U R 
10 jgt&WLfcfc*, TfcHRS; (I) T^ftS^'V^t 0 ?/ ^t#v-<^ 

t hsGLT2^tiPW^ffl^ ; tt, nmwmcDftm&nm 
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tam-ft*. (i) ti^^/^k°7;vw^y^ 



/U£ , MS T fis = * i/ &L T a ^ t tz \t {&& 7 ;V n dp ->ffiiR T 7V * ;V 

*&m\z#^x. i&mr/^^mt^ /n^i, 
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/y^S, >f y^>^^^-£, ^t^yf^ftl, f e r t ^y^-JV=f 

ftMl^o fcKn^->lfiiR7Witli, tKo^f/H, 2-t 

-t Kn^r^nt^I, 1-t Kn^^otvvl, 2-t.Kn^y-l- 
7<^/yx^g N 4-t Kadfy7'f/Vl, 3-tKn^y7'f/^ 2-t 
15 Kn^ry^f^S, 1-tKo^y^f/H, 5-k Kn^y^yf/Vl, 4 
-t Kn^y^yf/vl, 3-t Ko*^^f^ 2-t Kn^y^yf 
/Vg, l-t Kn^^yf^ 6-t 

y^^y.^I, 4-t Ka^y^Wl'I, 3-tKc^fy^y^I, 2- 
t Kn^iy^^riz/Vg, l-t Kn 3r y^df i//l>&^<Dlfc%& 1 ~ 6 Oit^^ 
20 *fctttt£rt>;h4fc£>fc Kadfv/T^/i'SS:V^\ t Kn^ytel7/^^y 
2-t KD^ry'xhdr^ 3-t Kn^y^n^vS, 2-tK 

n^^yp/K^i^Ss 2-t Ko^^-i-yf^ h^yl, 4-t Ko^ 

v'/h^yl, 3-tFniry7>^>'l x 2-t Kn^y7>^fyl, 5- 
t Kndf*/^>f-;U^-3fi/S s 4-t Ko^r^>fWi/i, 3-t Kn 
25 ^yKyf/^df-yS^ 2-t Kc^>f^'>S, 

^y/ut^yl, S-tKn^y^y^yl, 4-tKn^y^y/l^ 
^yg, 3-t Kn^y^y/^yg, 2-tKo^y^y/^y 
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5 

2-t Ko^rv'^t'/VftS, l-tKn^VyntWl, 2 

10 A'ftS, 4-t KD^^^ftS, 

2 -t Kn^^^f^ftl, 1-t K^^^^ v^tl^O^it 1 

15 IBIfiMT /u£t? O - 7 fls* Mfc $ ftfc±fE t K n * S/(£ft T /^^vl^ 

~4COT/V= 3 r/Vg % ^3jlScl~3<75T/U='= 3 ^>S*^^*^l~30t F'n 
25 Bfffa-^iC ( I ) T?£$ft5*«?J3<0fc£4&f^ aMBE^-**^ ( I 
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m 



0 




^ (£&T M«T =* * * ^ /V = * v-MT /W* /V 
^ST?*>I9, Xtt h U ^ nn7t h>f 5 hV ^t*'>S, Tir h^^S, H 

IS1 

10 Pffi-J&i*; (II) Tg$n^^>'v ; ^7^y-/^##:*7t(i^^^2, 
3, 4, 6 - f f7-0-7tf A^- 1 - O- MJ ^ o n7t h^f 5 /V- 
a-D-^/U= \fyJ— 1, 2, 3, 4, 6 -^y^-O-Tir^^- ]3 
-D-^t°77^, 2, 3, 4, 6-fF7-0-rt^-a-D- 
t°7 7 ->/^n 5 K\ 2, 3, 4, 6 -y- h7-0-7tf-^- 0 -D 
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-^3^7/^7/^1) k#<^buE-^ (iii) -e^$ti5^^fr 

5 (iv) v&znz&tefczwfc'tzz.k&'vzzo m^btiz&mtLxi*. 

10 1*12 

wie— ( i v) xm£tiz>mwfc*7^*> vMfcftM£ j £x#L&m<Di& 

mm*fa£1rZZk\z.J:y*%m<Dik&® (I) Sr*i3fti"Sr t^-etSo ffl 

15 x.&\ 7j<itfb^ h y ^ ^hy h=^>K\ ^-hy^A^h^vK^^ 

20 89IEfi!Ji*fe^i3v>Tffi«*iri LTfflv^ft5#«W<0aif3E-Hft5t ( I I ) 

x%z> 0 
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R 4 - 




M 

(V) 

urn a 



,12 




(VI) 




^§A) 

(R ^MT/W^^f^ 



ISB 



D e s s — 
Ma r t i n i 




itc 



(VIII) 



4 . 



(R iW/l'a^f 




(ID 



(^cOM«7)^0^t7ti*7}^£omilSTfe^, R 4 (*7Klf fi^\ f£IIS£ 
Y*3,fct>*Z nt'h ##Mg B r , MgCl, Mg I ifcttlif ^J|f 

SufE-Jf^ (V) TS^ix5^yX7/vft KEM*f*:£lifF§E-&5£ (VI) 

s^n^^y -^-/n*^i*fcttu ^v^i^^tE-^t (vi) 
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it (vii) vm£tiz>{k&yo%m&i-z>^tfrx°%z> 0 m^bti&m%t l 
5 smvhZ; 

HUB 

ttu-f®R (vii) xm£n&it£v>)K, ^mmm^, De s S -Ma 

r t i n&m*R^XWk1rZzkiz.£'9ffi&--f®iiK. (viii) 

Bffie-n^ (viii) T^^nsfb^^^SMSr^&^v^iLyt 
15 m> (1) MJxw;y, ^y^ntvu^i^/vr^v, n, 

^xmyt-fsz tizzy* ^w^mm-^ (id <Dit&m*w&tz> r 

at3O^l0Blj"efc5„ (2) Ci^T, fflv^tu5|gjfti:LTtt % 

25 ujg\m%o°c^wm%.jgxfo<9, Eftmmnm^rt^wM^w^mm, gjts 
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(DMjtM^^^X^ K n W fvi'g {^M7t Ltzfe, $7£l-t£>^7kS£S£f*Il 

5 355, g^l 0#|R|~1 B^Tfc^o «P^^BtlE-Jl^ (I I) ©ft 

suE-ix^: (vii) ■vmztizik&voz, Tfimm&i&tp, mm&<oWL<D& 

WOStfBS-^ (ID ©^*SrK5ti-5wfc^-CtS„ Stta5clw*3V^T 
^v^MS:ftai^S-tl-«fc9*:«W©^IB-«l:5C (II) (Dik&WzMm 

-«5t (id %mz.ft^i- h V * y v j*m.&<Dmzm 

25 itSri^ttSo 

HutfiM^^ i-fc v ^# b <d \t&m mm<n &m^mx *> 5 # 
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\z. «fc *9 mmm-rz r. t 5 c 

B<D t h S G L T 2 StelMflUliHfcttSfcfcfcV^T, #*9§©<t£*te3$tfj£ 
t hSGLT2^t£R&5{tffl£3&*PLfco 

ftjgau ^^ij, mum. ftum, mmm. mmtm, mum, 
mm. %ftMs toim. $%{M. #iMiitoM*z<o\&m&mtomtm±& 

gPS^(D«^Al Piafc^toO. 1-1 0 0 0 m g gq$&IST\ #Mn& 
25 ^O^il, figAl H^fcfllfEfaO, 0 1 ~3 0 0mgC0f6fflT\ -0*^1^ 
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5 ###J 1 

4- (3-^yy^t^-'>7nl:°;l/) ^a^yf > 

TK^fb^hy^^ (6 0%, 0. 9 7gh 3- (4-yn^7x-^) -1 
-^daV-^ (l. Og) XO x >y'^^ ^ K (0. 6 9mL) CO^Vif 
y (2 4mL) «g&igf£&, ^JPfiis^T7 0#r H Ht^t/i : Mld^iPft, 

io ^m\z.mumtrve=-^ (somD m%^?-^ doo 

mL) •CttWLfeo ^TttWIS:* (40mL), ISfP^^* (4 0mL) [CTSfetf 

*7A^-7f/77^- (&tti&jft : ^f">/@1»^^ = 2 0 / 1 ) (d 
TtfNRU 4- (3-^^^'>7"n^) 7'n^>f> (1. 4g) 
15 &#fc c 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.85-2.00 (2H, m), 2.60-2.75 (2H, m) , 3.47 (2H, t, J=6. 2Hz) , 4.50 (2H, s), 
7. 00-7. 10 (2H, m) , 7. 20-7. 45 (7H, m) 

20 2 

4- U-J^/W^v^) -3-fc KP^'>^S#Sl^f-^ 

T/l^=iV#ia^T 1 -^a^e- 4 -m^-/W<>-tf > (0. 41mL) WfF 
7tKn77> ( 1 5mL) MW^, - 7 8°Ci'T 1. 45mo 1/LW re 
r 7^n-^>^yii (2. 3mL) ZMtltz, -7 8 C CC 

25 "CIO £Hgif Si^^^t- 4 - jM'S /V- 3 - t Ko* *>££#&7< ^ 

/V ( 0 . 1 8 g ) ©7^7tKn77> ( 5 m L) %.1t 0 tK^T 4 5 
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: ^^-y/mf^^= 3/l)T*ffi!£U ^7x^^7-^ (0. 
2 7g) ^#f^o ^btlfc^^-'M (0. 2 7g) 

5 (5mL) KiSflPU mm.m (0. 0 8mL) *3£IM 0%^7^7i*#- 

(54mg) ^n^L/-- 2 **#ffl*TMKT 1 8BSraflt#Lfc&, 

(^tti^ : ^*1^/l1fcfe^^=3/l)Tltf8U 4- (4-^/V<> 
v^) - 3 - t K o * ^ ^ /U ( 0 • 2 0 g ) fc&fco 

10 'H-NMR (CDC 1 3 ) 6 ppm: 

1.22 (3H, t, J=7.6Hz), 2.62 (2H, q, J=7.6Hz), 3.89 (3H, s), 4.00 (2H, s), 
5.01 (1H, s), 7.05-7.25 (5H, m), 7.47 (1H, d, J=1.6Hz), 7.56 (1H, dd, J=l. 6, 
7. 8Hz) 

15 ##(J'J 3 

g_-h Kp^'>-4- (4 -rn^>^y ^M^jlMiLf^ 

7 yi/=f>#ffl5RT 1 -T JJ /V** >- 4 -7*0*^ > (3. lg) ©f 
F7tKo77> (70mL) -7 8 c C!ltl. 45mol/Ltf) t 

er f-^Df^n-^^^i (llmL) %lMZ-tz 0 - 7 8°C{Z 
20 T5 5)F»t, E^^^^4-^/V^/V-3-t Kn^v^SM^^ 
(0. 8 9 g) ©7h7tKa77> (1 5mL) ^»X.7^ 2 zkftT 3 0 

25 g£ : ^dpf->/R|fc3:^/l/=3/l)-C*jHttL, W 9 J —l\>fc (0. 

9 9g) &#fc e §bilfc^7i = ^^?y-^ (0. 99g) 
/V (lOmL) }'^?U 1 0%^7y!)A7J-^>|&* (0. 3 0g) 
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B6^^=3/l) -eflfKU 3-tKn^V-4- ( 4 -^n 
/H^lllyf^ (0. 5 0g) £#fc 0 
5 'H-NMR (CDCIj) 6 ppm: 

1.02 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 3.80-3.95 (5H, m), 3.97 (2H, s), 
4.99 (1H, s), 6.75-6.90 (2H, m) , 7.05-7.20 (3H, m), 7.47 (1H, d, J=1.5Hz), 
7.56 (1H, dd, J=1.5, 7.8Hz) 

10 4 

3-tKP^>-4- [4- ^2Jkl jLUIIlii 

7/^>#i^T2- (4 -^n^7x-Mxf/l/7^='- /u (1 . 7 g) 
©7h7tKD77y (1 0 OmL) - 7 8 C C^T 1 . 4 5 mo 1 / 

15 L CO f e r f-T'f /HJf ^n-^>^>^ (1 2. 6mL) SrflP^/C; 

HH^fA' (0. 5 0g) 0OTh7tKD^7> (lOmL) jgifcfcJn&fc; 

-f- a&m?« : -^rf-^/s^^^^= 1/3) vmrnt, ^7i^^ 

y-/W£ (O. 2 8g) £#7t 0 #<b*ifc^:7^~/M * 7 -/W£ (0. 2 8 
g) (5mL) CgftfL, 1 0%^7^7^-#>D* (0. 

I4g) &*Px.fc 0 *i#iMTii£l:tl 4fl#raifc#Lfc&, M^£5£U 

= 3 ri^y/@m^^^= 1/D "CflHKU 3-tKn^>-4- [4- (2- 
t Kn^v-zn^-zP) /<yi?;V] (0. 2 6 g) £#fc 0 
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1 H — NMR (CDC 1 3 ) 6 ppm: 

1.37 (1H, t, J=5. 9Hz), 2.84 (2H, t, J=6. 5Hz), 3.75-3.95 (5H, m), 4.01 (2H, 
s), 5.10 (1H, s), 7.05-7.25 (5H, m), 7.47 (1H, d, J=1.6Hz), 7.56 (1H, dd, 
J=1.6, 7.8Hz) 



2- (4-fy7'f^>^) Z£Z^ 



2 --<yi/^^^u^yify (0. 20g), &H^^v"^ (0. 
0 2 6 gh ifIi©3^I^T^t Kn77> (l m L) «fc <9 fV-^- 

t K (0. 16g) ©7b7tKo77^ (2mL) ^(^P^ Ii&tt3 
0 LiHo R&»£*«r7 ^ / 7°n t°;vv y # <tVP77 7^07^7 

(0. 2 3 g ) sr#fc 0 nbfit^y^-^tty-^fo*^?;-^ (3 m 

15 L) RT/*4M (0. lmL) KJSWU ttliOl 0%^7i^!7^-*> 

/^drf-^= 1/1) (CT^L 2 - (4 — f7 7f;^y^) y^J-;V 
(0. 1 0 g) &#fce 
20 1 H — NMR (CDC 1 3 ) 6 ppm: 

0.89 (6H, d, J=6.6Hz), 1.75-1.90 (1H, m) , 2.43 (2H, d, J=7. 2Hz), 3.97 (2H, 
s), 4.66 (1H, s), 6.75-6.85 (1H, m), 6.85-6.95 (1H, m), 7.00-7.20 (6H, m) 

#%tf'J 6 

25 2- (4 —4 y^P^^i/^V'^) Z-S-Z— ± 



5 



#%#J 5 
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'H-NMR (CDC 1 3 ) 6 ppm: 

1.31 (6H, d, J=6. 1Hz), 3.93 (2H, s), 4.50 (1H, heptet, J=6. 1Hz), 4.72 (1H, 

s), 6.75-6.85 (3H, m), 6.85-6.95 (1H, m) , 7.05-7.20 (4H, m) 

5 7 

2- (4 —J. h^r->^>i/;l^) 7x7-/V 

4 h^rv-^n^^yif > (1. 5g), £S^7"^v"7^ (0. 19gK 
ttlt©3^ir^fh7tFn77> (2mL) b^' y ~ -T - 
^ L fc 0 & h ti fz ^])=-Y — ^ttfSigifcK 2 — - > ^/W^-df- >^ y XT /vf t 
10 K ( 1 . lg) «7h7t K^77> (1 5mL) i«iTU 0 
#IBH*#Lfco fiS^^T^-?^*^ (lOmL) &1>*tK (2 0mL) 
^PX., Bttfcai^A' (1 OOmL) tttfflLt, ttWJKS:* (2 0mL) RW 

mn-k&fr (2 0mL) x*i5fe#tfc 0 ilTKSfcfift^- h y i$EET?£ 

15 "T^/M^ 7^=5/1) KTf&KU S^ai^/M^y-A'fc (1. 7g) 
#Wcv?7a-/M VJ—frfr (1. 7g) Srx?y-/U (25m 
L ) (d^H? L , ( 0 . 4 2 m L) 1 0 %/s 7 ^ !7 ^ 7J - # 

T»MgLfc c aSKM^^/V (lOOmL) %AP;L, fi&fnfiW* (3 0mL) 
20 &tftefg£ifck ( 3 0 m L) T*Sfe# L fc 0 h y !7 ^ "Cft* L > 

^^j±TM*Lf- c ai^v-^7>7J7A^nvh/77^- (^Iti^SSE: 

^fy/Sl^f/V=8/l) IIT^-IL, 2- (4-xhif^>^) 

7x)-/l/ (0. 8 5 g) £r#fc 0 

1 H — NMR (CDC 1 3 ) 6 ppm: 
25 1.39 (3H, t, J=7. 1Hz), 3.93 (2H, s), 4.00 (2H, q, J=7. 1Hz), 4.72 (1H, s) , 

6.75-6.85 (3H, m) , 6.85-6.95 (1H, m) , 7.05-7.20 (4H, m) 
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#%#'J 8 

2 - [ 4 - Q-^vyV^yTnbVM ^y^/K) 7^/ — 

4 _ (3_^y^/^df^7nt>) yn^-<>if> (3. 2gh ? 
*i/?M> (0. 2 5 g ) , ttll© 3 ^ISI>T h 7 t Fp 77 ^ '( 1 0 . 5 m 

5 L) ±9^y= + -^«H&H»Lfc : »5>Jxfe^y -*-;MKII«ifcfc2- 
h*is) ^>X7^ft K (1 . lg) <Off7t Ko77> (2 
4mL) mfcxM^Q 5 C CV2 5ftrmWLfz 0 MLtCffi*P&* fifP*{fcT> 
^•^^7i,7k« (10mL) (2 0mL) ^^PXL, g^m^/u (100 

mL) ttttULt ttttiffifc* (2 0mL) RtM&ftlfcifi* (2 0mL) T*i5fc 

/^7A^n7^77^ (i^tH^^ : ^^>/m^^^= 5/1) £ 
-CflMKU 'Jys.-fl'* 9 J— Mfc (2. 5g) &bfrk.i?y x.-fi' 

$ 9 (2. 5 g) (4 2mL) £$gA¥U ttii©10% 

15 f«£5ifeL, 3ffc&J*ffT*«Lfc : ^>^W7^avK7 
(fiSfflfiSfjtt : ^^f-V/St^T-.^=5/2) {CTfitML, 7i-^7 
D^V-^ft (1. 6g) Sr#fc 0 #oft/z7a:^7 0 P/V-/W£ (1. 6 
g) ZffittT-^y (2 9mL) (C?gfi¥L, 4- (^W^) t°y^> 
(0. 0 6 9 g) % h yrnfvVT 5 > (l . OmL) As 9 n|J K (0 . 

20 7 9mL) ^P^> £fcT3 fl#IWit# Lfc 0 KJ£^£W-S1^^ (10 0 
mL) WtK (3 OmL) £;bn;LW8Sg£#Bl Lf::„ tttti^Srfi&fP^TK (3 
OmL) Tifc#L, «l7k«6»^hy «jfc&#EETS*Lfc 0 » 

jtsrvy xvA'-tiyM vyyyj- (i§tb$8£ : ^f-^/M^^/i' 

= 20/1) teTflfMU ^y>7-rvfc (2. 2g) Sr#fe 0 #£>ftfc^;*"7v> 
25 ft (2. 2 g ), p - h/u^^A^^n— *fpfc (o. 2i g ) ru^^y- 

/]✓ (2 8mL) ©^ft^£T'2 4B$WLfc c K*SiI£*9£«ffT*ai 
L, ^it?r ^> !) 7) T 5 /^ 7 7 n -7 ^'7 7 ^ - (&tti&& : — ^iJ-i'/ftBS 
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^^=5/1 ) KTfMSU 2- [4- (3-^>y^/^^/ntVP) 

7x7-/V (1. 8 g ) £#fc 0 
'H-NMR (CDC 1 3 ) 6 ppm: 

2.00-2.15 (2H, m), 2.70-2.80 (2H, m), 3.96(2H, s), 4.33 (2H, t, J=6. 5Hz), 
5 4.74 (1H, brs), 6.75-6.85 (1H, m), 6.85-6.95 (1H, m), 7.05-7.20 (6H, m), 
7.35-7.50 (2H, m), 7.50-7.65 (1H, m) , 8.00-8.10 (2H, m) 

#%0¥ 9 

2 - [4 - (2 -^y^yl/t^yxf/P) 7 3l/—/\s 

10 4- (3 — <yy;^^->^Dt°/l/) ^"n^-< vif XDft^ <9 i- 4 - (2- 

1 H — NMR (CDC l 3 ) 6 ppm: 

3.04 (2H, t, J=7. 1Hz), 3.98 (2H, s), 4.51 (2H, t, J=7. 1Hz), 4.66 (1H, s), 

15 6.75-6.85 (1H, m), 6.85-6.95 (1H, m), 7.05-7.25 (6H, m) , 7.35-7.50 (2H, 
m), 7.50-7.60 (1H, m) , 7.95-8.05 (2H, m) 

###J 1 0 

5-T-fr y*i/*^->V-2- (4-xf/Kv^V)7i/-/V 
20 foMW) f^7/^;^^ (9 5mg) (Di/^/U^ — y- ;U (lOmL) 
mmi&lC, 4- (4 -^/V-<V^;V) - 3 - t Ka *v-£&#@gM f-^ (0. 
2 7g) CD^xf/Ux- tvi, (5mL) ^^K^T^fco 4 5 5>»^it 

«ELfc&, *?&t* (o. imLK 1 5%*.miki-hv <yj±7kmm (o. 1 m 

Lh * (0. 3mL) OlH^SJt&S^toKlJn^fco ^MfcT 5 StfSitW^ & 
25 £&&0. 5mo 1 /L«4>!:felt, ftH^WiffiL^ ttW^^SS 
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M L „ Miifc ( 0 . 2 2 g) £#/c 0 #e>tbfe3S7cft: (0. 22g) ^ff? 
t Kn77> (2mL) {^gftlU g^t"-^ (2mL) *5 J^t** (S^^/U 
Jfiffc-r-fJ^v-K (24mg) SrJfljL, 3 0°C(CT1 9B#TO#tfc 0 

jrfvl^ 3/1 ) TflfKU 5 -Tir h^r^^^- 2 - (4-^/W^v? 

/V)7i7^ (0. 2 1 g) 

1 H — NMR (CDClj) 6 p p m : 

1.21 (3H, t, J=7.6Hz), 2.09 (3H, s), 2.61 (2H, q, J=7.6Hz), 3.95 (2H, s), 
10 4.74 (1H, s), 5.03 (2H, s), 6.80 (1H, d, J=1.3Hz), 6.80-6.90 (1H, 
m) , 7. 05-7. 20 (5H, m) 

#%tf'J 1 1 

15 4- (4 -oq^/^^-^/v) - 3 - 1 K d ^ ->$|.f f;vofti5 5 I: 3 

i o ^ mmco^xMm^m^^LtLo 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.02 (3H, t, J=7. 4Hz), 1.70-1.85 (2H, m) , 2.09 (3H, s), 3.88 (2H, t, J=6.6Hz), 
20 3.91 (2H, s), 5.02 (2H, s), 5.28 (1H, s), 6.70-6.90 (4H, m), 7.00-7.20 (3H, 
m) 

12. 

2- [4- ( 2 -Ti? h As) ^>vvlQ -5-7t h^y^f;l^7x 

25 J-ry 

4- (4-xf;l//0^) - 3 -t Kn ^/W)ft:b*> i-3 
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-t [4- (2-t Kn^ri/xf/l/) ^>y/V) ^ 

'H-NMR (CDC 1 3 ) 6 ppm: 

2.03 (3H, s), 2.09 (3H, s), 2.90 (2H, t, J=7. 1Hz), 3.96 (2H, s), 4.25 (2H, 
5 t, J=7. 1Hz), 4.82 (1H, s), 5.03 (2H, s), 6.80 (1H, d, J=l. 5Hz), 6.87 (1H, 
dd, J=1.5, 7.7Hz), 7.05-7.20 (5H, m) 

#%tf'J 1 3 

2- (4 -xf/l/ft^y^^) 7^/— 
10 1 -yo*-4- (oi^/V^-^-) -<>if> (1 . lgl^lv^^^fO. 

l 2 gh Wiroa 7*Wrf7t Kn77> (5mL) «fc0^y =-t-/i' 
^yXT^ft K (0. 5 6 g) ©f h7t Fn77> (l 2mL) tgjgSrflP 

6 5°c-ei o#ra«t#Lfc 0 mm^mk, Wib7>*^^« 

15 (5mL) &t** (2 0mL) £JDX., SS^f^ (8 0mL) T^tBLfc 0 
!lbffii£&* (2 0mL) &U<fl&fp££7K (2 0mL) T*i5fe#L, *StK^^ h 

77^- (mtt^&:^1^/g»^^=4/l) KTftKU ^7* = 
J—frfr (0. 9 1 g) £#fc c ^tl^v^^-Zl^ /Wfc (0. 

20 9 0 g) tei&ikff-l'y (1 5mL) }^J$ U D e s s -Ma r t i nHI 
(1, 1, 1 - h yT"fe h^rV-l , 1-^tKn-i, 2--<>XV^K^r 
y-/V- 3 (1H) (1. 5g) ^flPX., 2 5 c Ci:t2 6 0ff«Lt o 

RjC&fi^lC^^/^— 7"^ (7 5mL) ^lmo 1 / LO^gHt^ M> 
* J* (3 0mL) &aq*.*L-<fl6*M*L W*SS:^l&Lfc = *T«S& 1 

25 mo 1 /LcDtK^-7- h y V^MUW. (3 OmL), 7K (3 OmL X 30) M< 
fiaSl^TK (3 OmL) Ti5fc^U h y !7^7ft*g, i£&£^JE 
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>/ffl&^t\<= 1 5/1-9/1) UTttKU trhyfc (O. 8 2 g) £ 
#bttfc^h^#: (0. 8 1 g), p- Yiv^vy.jX'Kv&t—i^W® (0. 
lOg) (l4mL) (D&£%!)%6 0 Q CX 4^mmWLfz, ^ 

5 ^77^- : ^^rt>/^f^= 1 5/1) Infill, TO 

(0. 6 9g) £#fc 0 #bnfcTOHf$ (0. 6 8g) ^F7tKn 
77^ (UmL) MJai^/VT?^ (0. 4 1mL) S07nn 

22mD s^g^u 2 5 c cximmmwLtz 0 Zb^hV^ 

^/V7^> (0. llmL) Wnn^f/KO. 0 6 1mL) fcflQX., 
10 3 0«jfLf: c SfSS^fc^iiU 3ii££a*EET**B Lzt, »fF 
7tF'n77^ (HmL) W (7mL) {^fi? t , TkiHb* h U 

£i» (0. 4 0g) enx., 2 5°C-C70#r B m^tfc o lmol/L©S|(l 
5mL) £?&TU l^^f-^ (7 5mL) -C*fcfflLfc 0 ttt±5^^7t< (2 0m 
Lh ^faSWTK (2 0mL) &tffi&fn£Jfi* (20mL) TiftfrU 
15 -^hy^AT^m, ^IlrSffT^i L fc c ^>!i*W7A^v 

(^{ii^ : ^^^>/S^S^^^=8/l) ttfiL, 2- 
(4 -zn^/^^^v?/i^) y^y—;u (0. 6 2g) £#/c c 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.29 (3H, t, J=7.3Hz), 2.90 (2H, q, J=7. 3Hz) , 3.96 (2H, s), 4.62 (1H, s), 
20 6.75-6.80 (1H, m), 6.85-6.95 (1H, m) , 7.05-7.20 (4H, m), 7.20-7.30 (2H, 
m) 

##{3*1 1 4 

2- (4 Y^rU^yjy^) 7i^.^ 2, 3, 4, 6 -y- h 2 -O-Tir 
25 f^Lz fl - D - ^'/^ ^IzZV K 

2- (4-^ h^v^Vv/W 7x/-/P (46mg) £2, 3, 4, 6- 
T h ^-0-7ir^;V- 1 - O- h U V vuT± h4 ^ K-f As— a-D-^/W 
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^M'yJ-* (0. 13g) (Dm\L^^^> (2raL) », H7^-) 
H-v^fvl^c-TVl^gft (0. 0 3 3mL) £jtjqx.M.teT 1 H^ISHfctf Lfco 

5 3, 4, 6-x h7-0-Tir^^-j3-D-^nt°7y ^> K (0. 1 1 g) 
'H-NMR (CDC 1 3 ) 6 ppm: 

1.91 (3H, s), 2.03 (3H, s) , 2.05 (3H, s) , 2.08 (3H, s) , 3.77 (3H, s), 
3.80-3.95 (3H, m), 4.17 (1H, dd, J=2. 5, 12.2Hz), 4.29 (1H, dd, J=5. 5, 
10 12.2Hz), 5.11 (1H, d, J=7.5Hz), 5.10-5.25 (1H, m), 5.25-5.40 (2H, m), 
6.75-6.85 (2H, m), 6.95-7.10 (5H, m), 7.10-7.25 (1H, m) 

##tf>J 1 5 

2 - (4-^f;^y^) 7^=-^ 2, 3, 4, 6 -f V 7 - O -Tir ± 
15 >V- B - D - f7/V K 

2 _ (4-^ h^ri/^Vi//^) 7^y— /l<<Dtt£>V) \Z-2- (4-^f/^> 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.89 (3H, s), 2.03 (3H, s), 2.05 (3H, s) , 2.07 (3H, s), 2.30 (3H, s), 
20 3.80-3.95 (3H, m), 4.17 (1H, dd, J=2. 5, 12. 3Hz), 4.28 (1H, dd, J=5. 5, 
12.3Hz), 5.11 (1H, d, J=7. 5Hz), 5.10-5.25 (1H, m), 5.25-5.40 (2H, m), 
6.90-7.20 (8H, m) 

#%#J 1 6 

25 2- (4 -^/W^v^) 7x^/U 2, 3, 4, 6-fh7-Q-7tf 
/V- (3-D - ^7jJS K 
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'H-NMR (CDC 1 3 ) 6 ppm: 

1.20 (3H, t, J=7.6Hz), 1.87 (3H, s), 2.03 (3H, s) , 2.05 (3H, s), 2.08 (3H, 
5 s), 2.60 (2H, q, J=7. 6Hz) , 3.80-4.00 (3H, m) , 4.18 (1H, dd, J=2. 3, 12.2Hz), 
4.28 (1H, dd, J=5. 4, 12. 2Hz), 5.11 (1H, d, J=7. 5Hz), 5.10-5.25 (1H, ra), 
5.25-5.40 (2H, m), 6.90-7.25 (8H, m) 

###J 1 7 

10 2- (4 ->f y^/WOv^) 7i^;V 2, 3, 4, 6 -7 1 Yy-Q-7 

15 'H-NMR (CDC1 3 ) 6 ppm: 

0.88 (6H, d, J=6. 6Hz), 1.75-1.90 (1H, m) , 1.87 (3H, s), 2.03 (3H, s) , 2.05 
(3H, s), 2.08 (3H, s), 2.42 (2H, d, J=7.2Hz), 3.80-3.95 (3H, m), 4.18 (1H, 
dd, J=2.4, 12.3Hz), 4.29 (1H, dd, J=5. 5, 12.3Hz), 5.11 (1H, d, J=7.6Hz), 
5.10-5.25 (1H, m), 5.25-5.40 (2H, m), 6.90-7.25 (8H, m) 

20 

##{JiJ 1 8 

2- 7^=-tV 2, 3. 4. 6-xh7-Q-Tir 

B - D - ?JtZ C°7/'> K 
2- (4- y b^i^-<>^^) 7 ^/~^<D\Xt> , 0\Z.2- (4-^h=*rv^ 

25 yjjv) 7 ^j-'vitm^x, &%mi 4 bmm<D%&xwMik&y>)$:&f&L 
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1 H — NMR (CDC 1 3 ) 6 ppm: 

1.39 (3H, t, J=7.0Hz), 1.91 (3H, s), 2.03 (3H, s), 2.05 (3H, s), 2.07 (3H, 

s), 3.80-3.95 (3H, m) , 3.99 (2H, q, J=7. 0Hz) , 4.18 (1H, dd, J=2. 5, 12.3Hz), 

4.28 (1H, dd, J=5. 6, 12.3Hz), 5.10 (1H, d, J=7. 7Hz) , 5.15-5. 25 (1H, m) , 

5 5.25-5.40 (2H, m), 6.75-6.85 (2H, m), 6.95-7.10 (5H, m), 7.10-7.20 (1H, 
m) 

1 9 

2 - (4 -4 y^p^Jry^y js/U) 2. 3. 4, 6-7" h 7 -Q 

10 -r±^->^- B -D-^J I 2 1: 

1 H— NMR (CDC 1 3 ) 6 ppm: 
15 1.30 (6H, d, J=6.0Hz), 1.90 (3H, s) , 2.03 (3H, s) , 2.05 (3H, s), 2.08 (3H, 
s), 3.80-3.90 (3H, m), 4.18 (1H, dd, J=2. 3, 12. 3Hz), 4.28 (1H, dd, J=5. 5, 
12.3Hz), 4.48 (1H, heptet, J=6.0Hz), 5.10 (1H, d, J=7. 7Hz), 5.10-5.25 (1H, 
m), 5.25-5.40 (2H, m)., 6.70-6.85 (2H, m), 6.90-7.10 (5H, m) , 7.10-7.20 (1H, 
m) 

20 

##F'J 2 0 

5 -Tir y^Jj±±zz 2 - 2, 3, 4, 

6 -t h 7-0-7ir^/^- g -D-^'/i^ t:'7 ^ '> K 

2 _ (4-^ h=Jfv"<;y i//^) 7^/ — 7V<D\XK>V) h^V^^/V 
25 -2- (4 A"<>z?fr) y^y — /^ffl^t, #%#J 1 4 t |WItI(7)^riT 



WO 01/68660 



PCT/JP01/02041 



25 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.20 (3H, t, J=7. 6Hz), 1.88 (3H, s), 2.02 (3H, s), 2.05 (3H, s), 2.07 (3H, 
s), 2.09 (3H, s), 2.60 (2H, q, J=7.6Hz), 3.80-3.95 (3H, m), 4.20 (1H, dd, 
J=2.4, 12. 3Hz), 4.27 (1H, dd, J=5. 3, 12.3Hz), 5.00-5.10 (2H, m), 5.13 (1H, 
5 d, J=7. 4Hz), 5.15-5.40 (3H, m) , 6.95-7.15 (7H, m) 

2 1 

5 -7ir h*i/t 2 - ( 4 -7n tf^r'y^y 7x^/^ 2, 3, 

4, 6 --r hy-Q-T±^^- B -D-^'^^^y / vjK 
10 2- (4-t* h^i/^vvU) 7x7-/^^!) (d5-Tir f-/!/ 
-2- (4-7 3 D/-K^^>v ; /P)7i/-^^fflV^T N ##{J'J 1 4 £ mm<7)Jj 

mvm&it&toz&tft t7c 0 

'H-NMR (CDC 1 3 ) 6 ppm: 

1.01 (3H, t, J=7.4Hz), 1.70-1.85 (2H, m), 1.92 (3H, s), 2.03 (3H, s), 2.05 
15 (3H, s), 2.07 (3H, s), 2.09 (3H, s) , 3.80-3.95 (5H, m), 4.20 (1H, dd, J=2. 4, 
12. 3Hz), 4.27 (1H, dd, J=5. 3, 12. 3Hz), 5.00-5.10 (2H, m) , 5.12 (1H, d, 
J=7. 4Hz), 5.15-5.40 (3H, m) , 6.75-6.85 (2H, m) , 6.95-7.10 (5H, m) 

#%0IJ 2 2 

20 2- [4- (2 -Ti? V*^^^-;V) ^>vv^) - 5 -7t h # ^tvy =c 
~/l> 2, 3, 4, 6-T h7-0-7i?^-i8-D-^3tf ^/v'K 

2- (4-^ h^^^^) 7 ^ J - }V(D{XM \L2- [4- (2-7i? 
h^i/zr^/b) ^.yi/;V] -5-7t h^'>^f /l/7xy-/I/*fflV>T, 

25 'H-NMR (CDCI3) 6 ppm: 

1.89 (3H, s), 2.03 (3H, s) , 2.03 (3H, s) , 2.05 (3H, s) , 2.07 (3H, s) , 2.09 
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(3H, s), 2.88 (2H, t, J=7. 1Hz), 3.85-3.95 (3H, m), 4.15-4.35 (4H, m), 
5.00-5.10 (2H, m), 5.13 (1H, d, J=7.5Hz), 5.15-5.40 (3H, ra) , 6. 95-7. 15 (7H, 
m) 

5 MMM 1 

2- (4 h *2^S^£Jkl — B -D-^/VJ t°7 / v; K 

2 - (4-^ h^r^^yv-'.^) 7i^/V 2, 3, 4, 6-f F7~0-7 
i?f-/V-|3-D-7VV3 t'^y (0. llg) W^;-/M4mL)g 
h y ? i» / K (2 8%^; 0 . 1 2 m L) Sr^Px., 

10 iIi:T3 0»BBjttfLfc, }§&&«BETe±U Uffl'Uy J*t 

WI:tlb^^>/^/-^=10/l) TttHl 
U 2- (4-p« f^f^y^^) 7zc=->l> j3 -D-^=i t°7 / -> K (6 
5 m g) %f#7c 0 

1 H — NMR (CD 3 OD) 6 ppm: 
15 3.35-3.55 (4H, m), 3.69 (1H, dd, J=5. 1, 12. 1Hz), 3.73 (3H, s), 3.80-4.00 
(2H, tn), 4.03 (1H, d, J=15. 1Hz), 4.91 (1H, d, J=7.4Hz), 6.75-6.85 (2H.ni), 
6.85-6.95 (1H, m), 6.95-7.10 (1H, m), 7.10-7.20 (4H, m) 

mmm 2 

20 2- (4-^/W^vvlQ B_ -D-Jf/U=2 ^=7 J *y K 

2- (4-^ h*i/'<>i?A') 7i=/V 2, 3, 4, 6 h7~0-7 
-fe-^/v- B -D-^V^ / V Y<D\Xf? "9 id 2 - (4 -^vwO^yiO 7 
2, 3, 4, 6—7- h7-0-Tir^^-/3-D-^^^t°7/^K 

25 'H-NMR (CD 3 OD) 6 ppm: 

2.27 (3H, s), 3.35-3.55 (4H, m) , 3.69 (1H, dd, J=5. 2, 12.0Hz), 3.80-3.90 
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(1H, m), 3.94 (1H, d, J=15.0Hz), 4.05 (1H, d, J=15.0Hz), 4.85-4.95 (1H, 
m), 6.85-6.95 (1H, m), 6.95-7.20 (7H, m) 



mmm 3 

2- (4 h^r^^^) yx. — ft' 2, 3, 4, 6-7b7~0-7 

ir^/v- 0 f^y K0>ftfc> 9 2 - (4 -m^/W^ 7 

2, 3, 4, 6-T- h7-0-rW-j3 -D-^a t°7/ v K 

10 1 H — NMR (CD3OD) 6 ppm: 

1.15-1.25 (3H, m), 2.50-2.65 (2H, m), 3.35-3.55 (4H, m), 3.65-3.75 (lH.m), 
3.80-4.00 (2H, m), 4.06 (1H, d, J=14.9Hz), 4.85-5.00 (1H, m), 6.85-7.00 
(1H, m), 7.00-7.20 (7H, m) 

15 mmm 4 

2- (4->r y^±n^<k^iM Z^~Jk e-D-^^yvK 

2- y*.=-)V 2, 3, 4, 6-Th7-0-7 

ir^7U- 0 -D-^a t°7 7 v' KOftfr "9 }C 2 - (4 y7 a fM7^/l') 
7i = ^ 2, 3, 4, 6-7h7-0-7tf;>-j3-D-/;i'nt'7;y 

'H-NMR (CD 3 OD) 6 ppm: 

0.80-0.95 (6H, m), 1.70-1.90 (1H, m), 2.41 (2H, d, J=7. 1Hz), 3.30-3.55 (4H, 
m), 3.60-3.75 (1H, m), 3.80-3.95 (1H, m), 3.95 (1H, d, J=15.0Hz), 4.06 (1H, 
d, J=15.0Hz), 4.85-4.95 (1H, m), 6.80-7.20 (8H, m) 

25 

mmm 5 
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2- (4 -J- y^i/^si/rl') 7^^-iV g-D-^3lf7;-/K 

2- (4 h^rv-^V-^/W 7i^/b 2, 3, 4, 6-7^7-0-7 
ir^/u- j3-D-^=t°7/y K<£>ftfc 0 (d 2 - (4 h^y^i/zu) 
7i^/V 2, 3, 4, 6 h7-0-Tir^/U- J3 -D- f/lsatfy y is 

5 K^ffl^r, hum i h mm^mrmmt^^^. Lit a 

'H-NMR (CD 3 OD) 6 ppm: 

1.35 (3H, t, J=6. 8Hz), 3.35-3.55 (4H, m), 3.60-3.75 (1H, m), 3.80-4.10 (5H, 
m), 4.90 (1H, d, J=7. 1Hz), 6.70-6.85 (2H, m), 6.85-6.95 (1H, m), 7.00- 
7.20 (5H, m) 

10 

m&in 6 

2- (4My7 > p^ > > / <>^) y^=-iv & — p — y 'is^i ¥7 / 1/ 

2- (4-/ h*f'<>i?fl') 7 2, 3, 4, 6-7f7"0-7 

-fr^/V- j3 -D-^'^n ¥7 J >> K^ftfcO Id 2 - (4 -<< y7"n/f^^y 
15 vvb) :7*=/l/ 2, 3, 4, 6 -7- h7-0-7tf/l/- j3 -D-^a t° 

'H-NMR (CD3OD) 6 ppm: 

1.27 (6H, d, J=6.0Hz), 3.35-3.55 (4H, m), 3.69 (1H, dd, J=5. 4, 12. lHz),3. 88 
(1H, dd, J=2.0, 12. 1Hz), 3.91 (1H, d, J=15.0Hz), 4.02 (1H, d, J=15.0Hz), 
20 4.51 (1H, heptet, J=6.0Hz), 4.91 (1H, d, J=7. 7Hz), 6.70-6.85 (2H, m), 
6.85-6.95 (1H, m) , 7.00-7.10 (1H, m) , 7.10-7.20 (4H, m) 

mmn i 

5-h Kn j ry^f^-2- ( 4 - 21E 'sJkl 7^~rV g — D — 

25 ^3b'7y'> K 

2- (4-^ h^r-y^y^^) = 2, 3, 4, 
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0 t c 7 y K^ttfr 91-5 -Tir 2 - 

( 4 _7P^>>/<yo;;V) = 2, 3, 4, 6 — f h 7 - O -7 irf" 

5 'H-NMR (CD 3 OD) 6 ppm: 

1.02 (3H, t, J=7. 4Hz), 1.70-1.85 (2H, m), 3.30-3.55 (4H, m), 3.65-3.75 (1H, 
m), 3.80-3.95 (4H, m), 4.00 (1H, d, J=15.0Hz), 4.54 (2H, s), 4.93 (1H, d, 
J=7. 4Hz), 6.70-6.85 (2H, m), 6.85-6.95 (1H, m), 7.02 (1H, d, J=7. 7Hz), 
7.05-7.20 (3H, m) 

10 

mm s 

2- (4 — J^/W^v?^) -5-t: KP^r^^f/^i^/V 

2- (4-^ h^r^V^^) 71-^ 2, 3, 4, 6-7h7~0-7 
15 ±5- As- 0 - D- ^;V=i t°7 / -> KOftfr "9 I- 5 -T± Y^ri/ff-^- 2 - 
(4-aL=f!\,^si/JV) 7x.~J\> 2, 3, 4, 6 h^-O-T-lr^/^- 

0 - d - y/i> =3 f 7 j *> k £ ffl v % n«J 1 t i^tKo^fe-eflwaffc^tt £ £ 

1 H — NMR (CD3OD) 6 ppm: 
20 1.19 (3H, t, J=7.6Hz), 2.57 (2H, q, J=7.6Hz), 3.30-3.55 (4H, m), 3.65- 
3.75 (1H, m), 3.85-4.00 (2H, m), 4.04 (1H, d, J=15.0Hz), 4.54 (2H, s), 4.93 
(1H, d, J=7.4Hz), 6.85-6.95 (1H, m) , 7.02 (1H, d, J=7. 7Hz) , 7.06 (2H, d, 
J=8. 1Hz) , 7. 10-7. 20 (3H, m) 

25 %W\ 9 

2- [4- ^yj/AA -5-tKP^>^Wa 



g — D — gVw Jt:°7/ '>K 
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2- b*iS'<>i/A') 2, 3, 4, 6-fh7-0-7 

-fef-zu- /3 -D-^a t = 7 y ~> K<Oftb 9 2 - [4- (2-7ir b^v^ 
- 5 -T-fe 2, 3, 4, 6-f h7 

- O - 7 -fe 5vV - j3 - D - ?JV =i fc° 7 / v- K £ ffl V , W&m 1. 1 RtS^fe 

1 H — NMR (CD 3 OD) 6 ppm: 

2.76 (2H, t, J=7. 1Hz), 3.30-3.55 (4H, m), 3.60-3.75 (3H, m), 3.85-4.00 (2H, 
m), 4.05 (1H, d, J=14.6Hz), 4.54 (2H, s), 4.92 (1H, d, J=7.2Hz), 6.85- 
6.95 (1H, m), 7.03 (1H, d, J=7.9Hz), 7.09 (2H, d, J=7.8Hz), 7. 10-7. 20 (3H, 
10 m) 

mi&m 1 0 

2- [4 - ^>vv^) y^=^'V i3-D-^/V3t° 

15 2- (4- (2— ^y^/^^^f-/^) ^^v 5 ^] 7i7-^ (0. 4 
9g) Wl, 2, 3, 4, 6 — O^-O-Ti?^- 0 -D-^ = t°y 
/— * (1. 7g) tf)b/l^> (5. 2mL) (2. 2mL) 

H^ft*?*-^^/^— fvl'IStt (0. 5 6mL) ^Mk., 2 
5 o CT8B#^Jt#L/!: 0 S^^^^^^ (7 0mL) tmuMW* (2 

20 5mL) £A0;u fimmZftMLtCo #«IJ§£fi&fn£ii:* (2 5mL) T^fcfr 

(5mL) h7tKn77> (2. 5mL) izfeML, ~)~ b V "}J>>t V 

=*rv-K (2 8%^^y-;«, 0. 14mL) ^i^l, 25 C CT12. 5 B# 
mmWLfZo RJ&m&tolZgt&^T-fl' (7 5mL) (2 0mL) SrAP*., 

25 WfiDIfc^IRLfCe GmmZ&ft-ki&fo (2 0mL) T*&#U SStKBSSSt- h 

^^t-km, mmzmEET&zLtzo nmz*?;-^ (7. 5mD ^ 

S&#U 7" b !J 7 A* b^V K (2 8%^ ? 0. 0 8 5mL) £ 
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mz. , 25 °ct 5 f%mmw l tzo > y # tvv# ^^^^^ 

^@f*^^^/^-X/l-Tgfc^, «J£Tft0IU 2- [4- (2-t K 
5 n^i/xf^) ^>v?*) 7i-^ 0-D-^^^t°7/->K (0. 47g) 

'H-NMR (CD 3 OD) 6 ppm: 

2.76 (2H, t, J=7. 1Hz), 3.35-3.55 (4H, m), 3.65-3.75 (3H, m), 3.88 (1H, dd, 
J=1.8, 11.8Hz), 3.95 (1H, d, J=15.2Hz), 4.07 (1H, d, J=15.2Hz), 4.90(1H, 
10 d, J=7. 4Hz), 6.85-6.95 (1H, m) , 7.00-7.20 (7H, m) 

H»J 1 1 

id 2 — [4- (3-^>yV/^^7°nt°^) -<>-vvKI 7i/-^l^ 
'H-NMR (CD3OD) 6 ppm: 

1. 70-1. 85 (2H, m), 2. 55-2. 65 (2H, m), 3. 30-3. 60 (6H, m), 3.69 (1H, dd, J=5. 2, 
20 11.9Hz), 3.88 (1H, dd, J=2. 0, 11.9Hz), 3.95 (1H, d, J=15.1Hz), 4.06 (1H, 
d, J=15. 1Hz), 4.90 (1H, d, J=7. 3Hz), 6.85-6.95 (1H, m), 7. 00-7. 20 (7H, m) 

mmm 1 2 

25 2- 7x/-/MO. 5 1g) RVl, 2, 3, 

4, 6-^>?-0-Ti?^- 0 -D-^a t°7/-^ (2. 4 g) <D b 
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A,= y (6. 3mL) Rtfttffc^ ^ (2- 7mL) H7*fc** 
#-^xf;n-f/HI# (0. 7 8mL) SrJO*.* gHft^fclW**^ 
Rfca^fcttW^* (7 0mL) irftftKW* (2 5mL) *»**«* 
Sr^ftLfco < 25mL) ^ U M ^ tHJ ^ 

-Oftfttt, W«ttlfcffT«*tfc. ME*;'*/-*' do- 5mL) 
U ^MJ?^ r^fK (2 8%^/-'«> 0. 0 8mL) ^P^> 
2 5 C CT1 S^Wlt^Lfcc RtSm^^i^*^^ (7 5mL) i * (2 0 
mL) ^PX., W*lS:»6tfco W*W*fiS»*** (2 0mL) "CftfrU 

2 - ( 4 -^/^^>^) 7*-* fl-D-^^yVK (0. 
5 1 g) £&fco 

'H-NMR (CD 3 OD) 6 ppm: 

1.24 (3H, t, J=7.3Hz), 2.88 (2H, q, J=7.3Hz), 3.35-3.55 (4H, m) , 3.69 (1H, 
dd. J=5.0, 12.2Hz), 3.88 (1H, dd, J=2. 0. 12.2Hz), 3.95 (1H, d, J=15.1Hz). 
4.08 (1H, d, J=15.lHz), 4.91 (1H, d, J=7. 3Hz) , 6.85-7.00 (1H, ■>, 7.00-7. 10 
(1H, m), 7.10-7.30 (6H, m) 



m v s g l t 2 &mmfemmm$fc 

1) KhSGLT2«S^^5W^ff»! 

SUPERSCRIPT Preamplification Syste 
m (Gibco— BRL: LIFE TECHNOLOG I ESi) SrJflwr, 
t Mf|»S*(Dt o t a 1 RNA (Or i g e n e ft) ^^ T * 7 
7^-7-H«?U PCRi*)8cDNA5>f^y-SrfW^« -t 
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ffit htfcDNA7>T^7y-«r»£!2:L-C, E*iJ##i&tf2T^£*b5T 
lEO^y =f*? I^^f - K0 7 0 2 FRu^O 7 1 2 R&T"?^ ^-^fflV\ P f 
u D N A Polymerase (Stratagen e fckSO Irffl^fcP 
CRSJ^i-i^t hSGLT2&3~K^5DNAJ0rtt£ig*gL£: : «*g$ti 
5 fcDNAHrJi"*:? p--^^? *-p CR-B 1 u n t (Invitro 
g e nl) \Z.Z<D*y htDmm&'^&^Jtf— >a > Ltz B £ <9 *:fl§ 

ihb i o i nvt'fy hir/v «*) si) iii*Atfca, mnm&ft 

4 is > 50 n g/mL^t'LBl^D!!«Lfc s 

10 ffi^v 1 l/^f- K, 0 7 14 FiarJO 7 1 5 R^7>f v-i: Ltl 

t\ Pf u DNA Polymerase (Stratagene tfcSO % 
fflV^cPCR^ia !Jt hSGLT2£=*- Ki-SDNAWfJtSr*«Lfco 
J««$^fcDNAWr>i-S:iWI8»*Xh o iOTi n d I I I "CififcLfcflL 
Wizard Purification System (PromegaS!) 

DNA 3 . 1 (-) My c /H i s - A ( I n v i t r o g e nl) tf)>tfjfr-f 

mmti m so i^ALfct, «»r>ty^ioo// g /m 

LSr^tfLB*5c«tti"ea^Lyii 0 r^iffeWb^^^ KDNASrft 
20 HUtSlU ^ * — p c DNA 3 . 1 (-) My c/Hi s-AC^o 
-^^^ffi^ASnfcDNABf^^SE^JSril^Tbo We 1 1 s J: 
9$ft££*lfct h S G LT 2 (Am. J. Physiol., Vol. 263, 
pp. 4 5 9-4 6 5 (1 9 9 2)) (C*tU r (D? a -^tt 1 i££<7)g#| (4 
3 3#g£M > yn^>y^- KtSATC/j^GTCClI) £WLTWc c 

r. 77 /!✓ tf> isMMW&»& g o r 7 ~ > ^ & > b E^J# ^ 5 r-^ £ ft 5 ^ 
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ga^lj#^l ATGGAGGAGCACACAGAGGC 

mm^2 GGCATAGAAGCCCCAGAGGA 

f£?IJ#-^3 AACCTCGAG ATGGAGGAGCACACAGAGGC 

5 mm%4 AACAAGCTTGGCATAGAAGCCCCAGAGGA 

mmZrS KLGPEQKLI SEEDLNSAVDHHHHHH 

2) ^sglt2 -mm^m^mm 

^SGLT2M^^KKL29^«i:^COS-7ii 
(RIKEN CELL BANK RCB0 5 3 9) C«ALf: ; IlflL 
10 jfett^-WW*--! I (Bio-Rad La b o r a t o r i e sK) £ 
1KOPT1-MEM I«« (G i b c o-BRL : L I FE TECH 
NOLOG1ESI) 5 0 0 mL^LCOS-7«2X10 6 «KL2 9 
20 , g ^0. 4cm^^0. 2 9 0 kV, 9 7 5 ^^ 

15 ^LlmLOOPTI-MEM I JfH6«:fc*»»Lfc 5 r©»i«^9 
6^^/V^V-h^l ^^^fc^^ 1 2 5//Lfo^Lfcc 3 7°C, 5%C 
0,<0*ftT-*«Hltfctt, l 0 % 2 VtefFiM (H3ttt* («0 *K 10 
Ouni ts/mL^^Gth'J^ (G i b c o - B R L : L I F E 
TECHNOLOGIES!), 1 0 0 // g/mL» h ^ (G 
20 ibco-BRL: LIFE TECHNOLOGIES!) ^DMEM 
(Gi be o-BRL: LIFE TECHNOLOGIES!) £ 1 * 
^fc^^SML -f OJP §§ 0 £ -«* L^/V-a-D-^f 

7 y«> FIX "9 iX^PI^I*^^* 1 ^ 0 
3 ) ^ a - D - ^ =i t° 7 y > K# "5 &#l£SJ£14tf>*l£ 

25 t hSGLT2-igftMCOS-7afe^ilr^L, 1 -7 * /Vfcfc <9 
Htl^gfflllW (HOmM&y^A 2mMl^y^, 1 mMJIMfc* 
lmM*^^^^, 10mM2- [4- 
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_ 1 -t ! A7^/V] zn^>^;V^y@t % 5 mM Mi ^ (t Ko^rW 
^-/U) T^^>^tfWpH7. 4) £2 0 0 /i LflPx., 3 7 C C^1 

3 7°GT1 0#ra#ftLfc o tf® 9 a^fflftWJR ( 1 4 0 mM 

5 Hktf'J^^ 2mMM*!)^, lmMlft*^>^ ( 1 mM&jt:^ 
5mMW-a-D-^^t°7;->F\ 1 0 mM 2 - [4- 
(2-t Fn^fVif^) -1-^7'^) 5mMh 
y * (t Kn^V^f/l') 7^/^?>^t?iIipH7. 4) 5 2 5 mL 
|:7 M LW^f^-a-D- (U- 1 4 C) ^VVnf?/ K (Ame r s h 
10 am Pharmacia BiotechW S:MS^U 

15 fojDDx3 7t:-e2^MLfc 0 © 9 &*fflft*ft&Bfc* t > ftj^ffl««fffi 
(l4 0mMS|^l)y, 2mMlfW y $J*s lmM^fb*^ 1 )^, lm 
M^-^^V^A, 10mM^f^-a-D-//^t°7/VK, 1 0 mM 
2 - [4- (2-fc Kn^fv-m^/u) -l-^7^H i^y^^yK, 
5 mM h y * ( t Kn * T % J * 9 > Sr^tfttW^ P H 7 . 4 ) £ 

20 i V^^ht'V 2 o o n L-r^M^irC^m^Ltzo z<Dmft&ft*£b\z.2 
m'fr\<\ 0. 2 NT^^bi" h y 1 V x-^fotzy 7 5 /x Li" ojpxi^fflliair 

pJMLto "T^b^^t°n7°^- h (PackardI) fc&L, 15 0// 
L(D-v^ ^ny>f4 0 (Packard iD fcflUX.-^ 9 o h*»f- 
Wy 3 >^>^ hs/^^^h (PackardI) KTjfcttiSttS: 

25 fttl'JLfCo ^Rg»<z>^l9a^*d^SI«»9ii^l:S:IIL§|v^WSrl 0 0% 

tt, i&i9^ft^5o%ia*i-5»« (i c 50 m) %m&-m.m&mfrbm>h 
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[*1] 





TP (if 
±V^5Q lie. 








o v/ 


^c/JUi l/'J 


4 5 0 

T W 




14 0 

J. TI w 




son 

v_v w 




S ^ 0 

O O w 




*3 7 O 




1 4 0 


/JUL 1/ J u 


8 . 1 


HJfiffil 9 


2 7 


HJfefliJ 10 


2 10 


^jfcffll 11 


7 5 


UttM 12 


1 1 0 



5 nmWl^t LT— ft*6tLfcSD?7 y h (S LC, ifitt 7 H«S, 18 0- 
24 Og) £J8Wc„ f^fe 1 0 m g «x ^ / 3 0 0 /i L UlSSfc 
#!)xfuy^^-/H0 0 1. 2mL*3«fctJ ! 4.S^7Kl. 
5mLS:AP^.T^fi¥L % 3. 3mg/mLSSHf: 0 :©^?l3 0 0/iL 
S:#3R^ffi2. 7mL uy^'!J3-/M0 0 

10 — /W=5 : 4 : 1) |£$M¥ U 0. 3 3 (mg/mL) <7>»£<£>i&MS&i8&! 
LfCo 7y KDf«&W£U WW^*j§«S:3mL/kg©fflt (lmg 
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/kg) tI»^Lfc : ftHBlSffl : #uai^u>^y 

,VA 0 0 : i^y—;U=5 : 4 : lc7)^&3mL/k g <A ffli;-? JUNIUS 4 
Ltz 0 m&ffift& J *&'&^2 0 0 g/L^./^-*7K?«&l OmL/kg© 

fflft (2 g /kg) -c&nft-£Lfc e JSIMIRrtfi:-^tt2 6Ga£JWtt*3J:u t im 

s$f B it'©f$i2 o o g ^ fc ^ (?) mmmmwL **mz 0 ^(D^nur^m2(D 

C*2] 





(mg) 


HW'J i 


2 7. 4 




10 9. 1 


H«'J 8 


2 3 8. 9 


HWJ 10 


6 9. 5 



15 nmn 3 

*ttt5a»ICR^^7 (0*^1/71, 2 9~3 4g, 1 S¥ 5 #1) £ 4 
H#raife£^ 2- [4- (2-tKn=3fv'xf;l,) ^y>?/l/) 7^-^ 0 - 
D — As 3t°7 y K (Hffiffl 1 O iE*W>fc£&) K£MkM.fc :if^)^V 
20 ^!)3-^4 0 0 : ^^/-/P=5 : 4 : 1 ^iP^TPiJ L tzWM'ife (6 6 
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6mg/mL) £3mL/kg (2 0 0 0mg/kg) <7)ffliT^TS^Lfc 0 
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5 4. usglt2 mmmm x~ h & 3 mmvmmMyoc 

5. m^mximmm^mm^mxii^mmxh^mMmAmm^mm 

io 6. mmm<D^mxitmmmvh^mMm4mmommm^= 

7 . tmm i * tziz 2 isito ^/u nt c 7/ v~<> i> ^y^ymm 

15 

20 & 0 

l £/ili2f5*j<Z>^Vi^ y y;i^t^v"<> vvw<y-fe: >t£3gft£ fcte 

25 

ii. mihmizmmir6mmmmmxnmmm&&w&x»hz>, 



WO 01/68660 



PCT/JP01/02041 



41 

i 3 . -ttS; 




OH 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02041 



A. CLASSIFICATION OF SUBJECT MA1TER 

Int. CI 7 C07H15/203, A61K31/7034, A61P43/00, 3/10, 3/04, 
C07C69/78, 69/16, 69/18, 323/18, 39/15, 43/23 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 C07H15/203, A61K31/7034, A61P43/00, 3/10, 3/04, 
C07C69/78, 69/16, 69/18, 323/18, 39/15, 43/23 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
REGISTRY (STN) ,CA(STN) , MEDLINE (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



3718638, Al 
8826115, Al 
400011, Al 
1325210, Al 



US, 5232946, A (Dr. Karl Thomae GmbH), 
03 August, 1993 (03.08.93) 
& JP, 3-503405, A & DE, 
& WO, 90/06299, Al & AU, 
& EP, 375791, Al & EP, 
6c AT, 100792, E & CA, 

& DK, 9001619, A 

AKIRA OKU, et al . , "Antidiabetic effect of T-1095, an 
inhibitor Na + -glucose cotransporter , in neonatally 
streptozotocin-treated rats", European Journal of 
Pharmacology, Vol.391, No. 1-2 (10March,2000) , pp. 183-192 



1-6,10-13 



1-6,10-12 



| | Further documents are listed in the continuation of Box C. Q See patent family annex. 



"A" 



Special categories of cited documents: 

document defining the general state of the art which is not 

considered to be of particular relevance 

earlier document but published on or after the international filing 

date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use t exhibition or other 



"X" 



"P" document published prior to the international filing date but later 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
28 May, 2001 (28.05.01) 



Date of mailing of the international search report 
05 June, 2001 (05.06.01) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP01/02041 



found unsearchable (Continuation of item 1 of first sheet) 



^^^^ 



| The invention, c£ claims 7-9 £.11 under the category o£ methods £or treatment 
the human body by therapy. 



2 " D S^re.atetopansoft^e.nte— 

ttttSZZSZi* in«mationa. search can be carried out, specifically. 



3 - D ggg;^^ 

Box II Observations where uni ty of invention is lacking (Con tinuation of item 2 of Hrst sheet) 



1. Q As all required additional search fees were 



timely paid by the applicant, this international search report covers all searchable 



claims. 



of any additional fee. 
U ^oLcto»forwhi t hf ra «™p»«.'P=»to»l' ctamsN,>s - 



Remark on Protest □ The additiona. search fees were accompanied by the applicant, protest. 

□ No protest accompanied the payment of additional search fees. 



Form PCT71SA/210 (continuation of first sheet (1)) (July 1992) 



H^WBSf- PCT/J PO 1/0204 1 



a. &w<nm-tz>#®<D#m (smmom d po ) 

Int. C 1 7 C07H15/2O3, A61K3 1/70 34, A61P4 3/00, 3/1 0, 3/04, 
C07C6 9/78, 6 9/1 6, 6 9/1 8, 3 2 3/1 8, 3 9/1 5, 4 3/2 3 



«**rfrofc*/HHm (m&ftfftftm d po ) 

Int. C 1 7 C07H1 5/20 3, A61K3 1/70 34, A61P4 3/00, 3/1 0, 3/04, 
C07C6 9/78, 6 9/1 6, 6 9/1 8, 3 2 3/1 8, 3 9/1 5, 4 3/23 



REGISTRY (STN) , CA (STN) , MEDLINE (STN) 







mm-tz 


A 
A 


US, 5232946, A (Dr. Karl Thomae GmbH) 3. 8 J! . 1993 (03. 08. 93) 
&JP, 3-503405, A&DE, 3718638, A1&W0, 90/06299, Al 
&AU, 8826115, Al&EP, 375791, Al&EP, 400011, Al&AT, 100792, E 
&CA, 1325210, Al&DK, 9001619, A 

AKIRA OKU, et al. , "Antidiabetic effect of T-1095,an inhibitor 
Na + -glucose cotransporter, in neonatally streptozotocin-trea 
ted rats", European Journal of Pharmacology, Vol. 391, No. 1-2, 1 
0. 3£ . 2000(10. 03. 00) p. 183-192 


1-6, 10-13 
1-6, 10-12 



a m l < iidfero^su a it * ic § 1 5 

roj psi-is«*, itffl, «*»K*&i-5XiR 



r&j n-'<7->\-7T 5 y-^K 



2 8. 0 5. 0 1 



05.06.01 



BfciHWF/r (I SA/J P) 
10 0-8915 



4 P 



9 2 8 2 



03-3581-1101 rtH 3492 



IKPCT/1SA/2 10 (12^) (I 9 98¥7fl) 



m%mm&% pct/j po 1/0204 1 



&m8 4kWi3m (PCT17*(8(a)) <O««(CJ:0. r 0>BRIHE4tfirl2&a>9i& C J: 9iW#0>l5l8o-SBKo^Tf£ 
0*9, 

ffl|3fcO!£H 7-9 tw««$*LfcJSWtt % Araoffe^i5«ig^fe<7)«W^Si- 

■5 0 



3. Q lt*cofiSH li, ffi«ail*©«HT*oTPCT«a!l6.4(a)«>JB2XJlt«B3X«)aiec 



1. □ WJBAis ! fiJ54ii^n*#»^S:i-'<T«IIWrt^lMtLt©-C, Z©HRW2«§I4. -t-'<T©SaE»rfBfcSII# 



4. □ W*Aas^B*ii^«aE#»W*«|«JrtKlftftt**»ofe(D-e, roBI£182$8£l4. fit#cDl5iaoftflJlc:ta^ 



□ ii»p»ifi^)|!4<Dtt#t*ict±iSA*»e>sai*5i:T^*,ofc 0 



ttKPCT/l SA/2 l 0 (IS 1^<- (1)) ( 1 9 9 8¥7fl) 



